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Rehabilitation Referral
The Elephant in the RoomWe read with great interest the study by Aragam
et al. (1) and the editorial comment by Thomas (2).
Indeed, cardiac rehabilitation (CR) is an important
preventive measure that remains underused in the
United States (3,4). Intuitively, the ﬁrst step in
improving use of CR is to correct its suboptimal
referral practice patterns. Barriers to CR referral have
been assessed in multiple studies and different fac-
tors have been reported—mostly patient-level factors
such as the lack of insurance coverage or multiple
comorbidities (3,4). The study by Aragam et al. (1)
regarding CR referral after percutaneous coronary
intervention (PCI) is important as it includes data on
1,432,399 patients from 1,310 hospitals. It showed
that such perceived patient-level factors had
only minimal effects on CR referral. Logically,
other factors should be investigated; however, the
study could not provide details regarding hospital-
level factors. Additionally, patient-level factors
alone cannot explain the signiﬁcant disparities in the
use of CR (57.9% to 61.2%) compared with other
quality-of-care indexes, such as antiplatelet (97% to
97.5%), beta-blocker (84.8%), angiotensin-converting
enzyme inhibitor or angiotensin-receptor blocker
(79.6%), and statin (89.8%) therapies (1). An impor-
tant question that comes to mind is whether the use
of such quality-of-care measures is mainly patient
driven or rather physician and hospital driven. More
importantly, most of the reported patient-level fac-
tors that are perceived to be barriers to CR referral
(e.g., age, comorbidities, insurance status, distance
from CR center) are generally not reversible. There-
fore, it is necessary to assess the role of other
reversible factors that can be potentially corrected
and overcome.
In our single-center study, we evaluated the
impact of physician- and hospital-level factors on
local CR referral practice patterns for patients who
underwent PCI. It showed that almost 40% of car-
diologists were not aware of the indications and
beneﬁts of CR, and none had consistent referral
patterns, as there was no formal CR referral system
in the hospital. Not unexpectedly, the local CR
referral rate was only 17.6%. A simple intervention
that consisted of education of providers and im-
plementation of a formal CR referral process
resulted in improvement of the local CR referralrate from 17.6% to 88.96%. Furthermore, this
was accompanied by improved patient compliance
as the local CR participation and CR program grad-
uation rates increased by 32.8% and 35%, respec-
tively (5).
Lack of awareness of CR indications and beneﬁts
among providers is a main barrier that should not
be overlooked, especially because it can be assessed
and corrected. Institution of simple measures such
as education of physicians and implementation of
a formal CR referral system at a national level
may help to improve CR referral and participation
rates.*Ali Dahhan, MD
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Referral
The Elephant in the RoomWe thank Drs. Tavella, Arstall, and Beltrame for their
interest in our paper and for extending our ﬁndings
regarding cardiac rehabilitation (CR) referral patterns
after percutaneous coronary intervention (PCI) (1)
FIGURE 1 Cardiac Rehabilitation Referral Rates by Hospital Site and Year
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Boxplots demonstrating the distribution of annual cardiac rehabilitation
referral rates after percutaneous coronary intervention among 33 hospital
sites in the Blue Cross Blue Shield of Michigan Cardiovascular Collaborative.
Annual mean referral rates for the collaborative are listed in red.
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2575beyond the United States. Through analysis of the
Coronary Angiogram Database of South Australia
(CADOSA), the authors establish under-referral to CR
after PCI as an international problem inﬂuenced
heavily by hospital-level determinants, as evidenced
by considerable site-speciﬁc variability in referral
rates.
We also thank Drs. Dahhan, Maddox, and Sharma
for demonstrating the effects of a single-center
intervention on CR referral rates. An initiative
focused on formalizing the CR referral process and
educating physicians on the indications for CR
resulted in a 4-fold increase in CR referral rates
within 6 months of study intervention, with an
associated >30% relative increase in rates of CR
participation and graduation (2).
Our previous analysis of CR referral rates for the
period 2003 through 2008 in the Blue Cross Blue
Shield of Michigan Cardiovascular Collaborative
(BMC2), a statewide PCI registry in Michigan,
demonstrated a CR referral rate of 60.2%, with sig-
niﬁcant variability across hospitals – referral rates
>90% in the top quartile versus <20% in the bottom
quartile of all sites (3). A collaborative-wide quality
improvement initiative was implemented in 2010 to
address the notable gap in CR referral, with
operator- and institution-speciﬁc feedback provided
to each site, including site-speciﬁc reports of
patients who were not referred for CR. We observed
a marked improvement in CR referral rates over
the ensuing 3 years with an increase in the
collaborative mean from 63.6% in 2010 to 78.2% by
2013. There was a corresponding reduction in site-
speciﬁc variability over the same time period; by
2013, three-fourths of all sites had achieved referral
rates higher than the 2010 collaborative mean.
Notably, a few underperforming sites remained in
2013 with referral rates <20%, which appreciably
tempered the improvements in overall referral rates
(Figure 1).
We applaud the efforts of the aforementioned
authors and agree wholeheartedly that the CR referral
gap is a “system-based problem with system-based
solutions” (4) and that enacting broad-scale changes
in referral patterns begins with targeted interventions
to improve referral rates at individual under-
performing institutions. We are encouraged by
the above experiences that simple interventions
focused on increasing physician awareness, estab-
lishing measures of accountability, and formalizing
the referral process can affect prompt improvements
in statewide, national, and international CR referral
rates with an ultimate increase in the use of CR
services.*Krishna G. Aragam, MD, MS
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